threshold masking effect of one simultaneously presented grating upon another was studied as a function of mask contrast and frequency. The masking function typically obeys Weber's Law with method-of-adjustment psychophysics. and typically does not with forced-choice. This apparent discrepancy was studied in some detail. We suggest that thresholds can be set with at least two different criteria. depending upon experimental conditions. When the mask is unfamiliar, it functions as noise and detection occurs at a constant signai,/noise ratio. which yields Weber's Law. When the mask is highly familiar, its masking effect is less and obeys a power law. This power-law masking appears to represent an inherent non-linearity of the visual system.
INTRODUCTION

Considering
the widespread use of masking techniques in the study of psychophysi~l thresholds, it is surprising that masking has only recently been applied to the study of spatial-frequency channels. In principle. the paradigm is extremely simple: the subject is presented with a superthreshold masking grating, and is asked to detect the presence of a superimposed test grating which is at or near threshold. Although this problem was studied as early as 1974 by Pantle (see Table l ), thorough parametric studies have not been published until recently (Legge and Foley, 1980) . Possibly investigators have doubted their data because of a substantial discrepancy between the results reported by different groups. In many sensory modalities. experiments using masking or increment threshold tasks find that threshold elevation obeys the well-known Weber's Law: that is. increment threshold is proportional to background or mask intensity. Of the studies surveyed. about half find that Weber's Law holds. while the other half find substantial and systematic deviations; typically threshold increases as some power of the masking contrast, with an exponent of about 0.65. Although the various studies differ in detail. they generally appear to be equivalent in principle. and it is by no means clear why this discrepancy occurs.
fn a previous study (Swift and Smith, 19783. we suggested a simple model of the masking process, embodying three crucial assumptions which enabled us to deduce underlying channel properties from masking data. These assumptions were: (I) detection is done by a threshold mechanism which responds only to the output of a single. iIldependent channel and is unaffected by other channels: (21 the mask's effect on the test-detecting channel IS equivalent to the addition of an equal amounr of noise: (3) detection occurs at a constant signal-to-noise ratio. with some unspecified internal noise mechanism determining absolute threshold. Assumption 3 implies that masking will obey Weber's Law. A number of earlier masking studies (e.g. Campbell and Kulikowski, 1968; Stromeyer and Julesz, 1972) appear to make similar assumptions, although these may be unstated. Since these assumptions, or some comparable set. are necessary if we wish to make quantitative inferences about channel tuning from masking data, we will devote the second part of this study to a critical examination of their validity.
PART I-PARAMETRIC
MASKING DATA Legge and Foley (1980) have published a thorough, parametric set of masking data (test threshold versus mask contrast and frequency) using forced-choice psychophysics. Since psychophysical method appears to have a profound but unexplained effect on masking. we present similar parametric data using method-ofadjustment psychophysics.
Methods
The gratings used in this experiment were produced by conventional means on a Tektronix 535 oscilloscope with a P-2 phosphor. The screen had a mean luminance of 32cd/m2, and the area surrounding the screen was essentially dark. Viewing distance was 75 cm and the gratings were approximately 8 deg wide by 6deg high. The spatial frequencies used were chosen not to bear exact integral relations to one another, so that there was no question of aligning the two superimposed gratings in any particular phase relationship. The mask and test gratings were present continually, and the subject adjusted the test grating to threshold by the method of adjustment. Each experimental session was devoted to a single pair of mask and test frequencies. It was immediately apparent to us that the psychophysical tasks involved m this experiment were difficult, and we found the results to be quite noisy. To deal with this we took an unusually large number of data {lO--15 threshold
